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5 FIELD OF THE INVENTION 

Hie invention relates to a sjrstem comprising a first device 
arranged to communicate with a second device. TTie first device can 
be, for escample, a USB host. The second device can be, for example, 
10 a USB device, which communicates with the USB host via a USB 
bus using the USB protocol. 

BACKGROUND OF THE INVENTION 

15 The system comprises a USB host, which is coimected to 

various USB devices via a USB bus. The USB host communicates 
with the USB devices with the USB protocol. The USB protocol 
allows coimecting several USB devices on the same USB bus using a 
^tem of time-sharing based on addressed devices. The USB 

2 0 protocol Is organized as a master/slave architecture, the USB host is 
thus responsible of the time-sharing management. 

The USB host may comprise various applications. One or 
several services may be needed to run an application. An application 
25 uses one or several drivers to access and use the associated 
services. The drivers may be on the USB host. 

The USB device may comprise various services, in 
particular those, which are needed by the applications of the USB 
30 host. A service may be offered, for example, at the device level 
(standard USB device), or at the interface level (composite USB 
device). 



The USB device is organized into several levels a device 
level, a configuration level, an Interface level and an endpolnt level. 
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Each level is represented by different USB descriptors: 

- A device descriptor describing the overall device. The 
device descriptor may be associated to one or more 
configuration descriptors. 

5 - A configuration descriptor describing the electrical 

characteristics of the USB device, or of a part of the 
USB device. The configuration descriptor may be 
associated to one or more interface descriptors. 

- An interface descriptor describing a particular service 
of USB device. An Interface may contain one or 
more alternate settings. The interface descriptor may 
be associated to zero or more endpoint descriptors. 

- An endpoint descriptor describing a communication 
channel used by the service defined by the interface 

15 descriptor. 



In a plugging step, the USB device is plugged onto a USB 
port of the USB host. 

hi an enumeration step, all the USB descriptors are then 
20 retrieved fi-om tiie USB device to the host device. The enumeration 
step is triggered off with the modification of the voltage level on the 
line D+ or D- (depending on the USB device speed) due to a puU-up 
resistor present in the USB device on one of the lines. 

In a loading step, the USB Host then uses the descriptors 
25 to load aU the drivers of the USB device.JThe number of drivera 
loaded depends on tiie number of different services present in the 
USB device. For example, if the USB device is at the same time a 
scanner and a printer the USB device wlU have to present two 
interfaces during the enumeration step, hi ttiat case, two drivers, 
JO one associated to the scanner interface, and the other one 
associated to the printer interface, will be loaded. A main driver 
associated to the device itself could also be loaded. 

US 2001/0027500 discloses a data ti^smlsslon system 
15 comprishig a host, a conti-oUer connected to the host via a plug and 
play compatible bus, and a plurality of functions provided by the 
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connected controller, that exceed in number the mavimM m end 
points that the controller can support, wherein the controller selects 
a predetermined number of functions from among the plurality of 
functions aad enumerates, as end points, the functions that match 
5 in number the ma x imum end points, and wherein thereafter, the 
controller replaces with a different function one of the functions that 
constitutes the end-points, and re-eniunerates the endpoints. 

SUMMARY OF THE INVENTION 

10 

An object of the invention is to reduce the costs. 

According to one aspect of the invention, a method of 
configuring a system conq)rlsing a main device atid an auxlHaiy 

15 device arranged to co-operate with each other, the main device being 
arranged to handle one or more functionalities, the auxUiaiy device 
being arranged to effect one or more functionalities, characterised in 
that the method comprises an adaptation step, in which the 
auxiliajy device is made to hide from the main device at least those 

20 of its functionalities for which the main device is not arranged to 
handle. 

nie first device can be, for example, a USB host. The 
second device can be, for example, a USB device. The functionalities 
for which the main device is not arranged to handle will be hidden 
25 from the matQ device, hi particialar, the invention allows to mass- 
produce auxiliary devices arranged to effect the same standard set of 
functionalities. Thus the invention allows a reduction of the costs. 



3 0 BRIEF DESCRIPTION OF THE DRAWINGS 

F^^J^ustrates a system comprising a USB host and a USB device. 

Plg.2 illustrates the structure of the USB device; 
35 ' 

Fig. 3 Illustrates a method of using the system; and 
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10 



Fig^ iUustrates a system comprising a USB host and a USB device; 
Fig. 5 illustrates a method of using the system; 

DETABLBD DESCRIPTION 

As fflustrated in figure 1. the invention will be explained in 
the context of a system using the USB protocol. The system 
comprises a USB host, which is connected to a USB device via a 
USB bus. The USB host communicates with the USB devices with 
the USB protocol. 

The communication between the USB host and the USB 
device can be made according four different transfer modes: 

- a control transfer, offering mainly a dellveiy and data 
Integrtty guarantee, 

- an interrupt transfer, offering mainly a periodicity and 
data integrity guarantee. 

20 - a bulk transfer, offering mainly a data integrity 

guarantee, and a possibly good data rate. 

- a Isochronous transfer, offering matnly a bandwidth 
guarantee. 

TWO of these four modes require a bandwidth reservation 
25 which is accorded or not by the USB host after an enumeration 
phase, depending on the bandwidth akeady reserved by other USB 
devices, which are plugged onto the USB bus. 



15 



30 



35 



The USB host comprises various applications (Al. A2). One 
or several services (SI. S2) are needed to run an appUcation (Al) 
The application Al needs, for example, to use the sendee SI and ttie 
service S2. The services (SI. S2. S3. S4) are located on the USB 
device. To use a specific service SI. an application Al may use a 
driver Dl. The USB host also comprises a standard application (AO) 
associated witii a standard driver (DO). Advantageously tiie standard 
application (AO) is implemented on a big number of USB hosts 
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The USB device comprises various services (SI. S2, S3 and 
S4) In particular those (SI. S2. S3), which are needed by the 
applications (Al, A2) of the USB host. As iUustrated in figure 2 a 
service (S) can be offered, for example, at the device level, or at ihe 
interface level (S1.S2.S3.S4). The USB device also comprises a 
standard service (SO). Advaatageously the standard service (SO) is 
Implemented on a big number of USB devices. 

As illustrated in figure 3. in a connecting step CON. the 
USB device is connected to a USB port of a USB host. 

In a first checking step CHECKl. the USB device checks 
whether a negotiation flag is activated or not. 
If not: 

- in a first enumerating step ENUMl, the USB host will 
enumerate the USB device, hi other words, as 
illustrated in figure 2. the USB host wfil retrieve fi-om 
the USB device to the USB host only the descriptors (I) 
associated to the standard service SO, 

- in a loading step LOAD, the standard driver DO is 
loaded into an active memory of the host. 

- in a negotiation step NEGO. the standard application 
AO negotiates the services (SI. S2. S3) to activate. The 
negotiating step comprises the foUowing sub-steps: 

o a receiving step, in which the standard application 
AO receives &om the standard service SO a first 
list of aU the different services (SI, S2, S3. S4) 
which are available on the USB device, 
o a comparing step, in which the standard 
apphcation compares the first list of all the 
^° different senaces (Si. S2. S3. S4) which are 

avaflable on the USB device with a second list of 
the services (SI. S2. S3) needed by the 
applications (A1.A2) of the USB host to deduce 
services to be activated (SI. S2. S3) on the 
USB device. 

o a service activating step, in which the USB device 



20 



25 
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activates the services to be activated, for example, 
by disconnecting and reconnecting the USB 
device to the USB host. 

5 - hi an flag activating step ACIW, the negotiation flag is 

activated. 

- hi an initialization step INTT. the USB device removes 
its pull-up resistor in order to detach itself and then re- 
attach itself. 

10 

hi a second checking step CHECK2, the USB device checks 
whether the negotiation flag is activated or not. 
If yes: 

- in a deactivating step DEACITV. the negotiation 

■^^ flag is deactivated, 

in a second enumerating step ENUM2, the USB 
host enumerates the USB device. As fllustrated In 
figure 2, only the descriptors (fl) associated to the 
services (SI. S2, S3) which have been activated 

^° tiie descriptor associated to the standard 

service (SO) will be retrieved, 

in a second loading step LOAD2. the standard 
driver DO and the drivers associated to the 
services (SI, S2. S3) which have been activated 
are loaded into the active memory of the USB 
host. 

Hie USB device Is now ready for use. 

According to an advantage of the invention, if a new service 
has to be added on the USB device, the standard service (SO) does 
not change and therefore the standard application (AO) does not 
change. The Invention thus allows a reduction of the cost. 

As illustrated in figure 4 and 5. if the USB device is akeady 
plugged, and the user starts a new application (A3), which requires a 
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new service (S4). which Is not activated in the USB device, the 
standard application (AO) can negotiate the activation of the new 
service (S4) In a new negotiating step. 

In an opening step OPEN, user opens a new application 
5 (A3) requiring a service (S4), which Is not available in the current 
configuration of the USB device. 

In a negotiating step NEGO. the USB host activates the 
service (S4). 

ha a flag activating step ACITV, the USB device activates 
10 the negotiation flag. 

hi an initialization step INTT, the USB device removes its 
pull-up resistor in order to detach itself and then re-attach. 

hi a checking step CHECK, the USB device checks whether 
15 the negotiation flag is activated or not. 
If yes: 

In a deactivating step DEACTIV, the negotiation 
flag is deactivated, 

in an enumerating step ENUM, the USB host 
20 enumerates the USB device. As illustrated in 

figure 2, only the descriptors (IID associated to the 
services (SI, S2, S3, S4) which have been 
activated and the descriptor associated to the 
standard s^vice (SO) will be retrieved, 
25 - in a loading step LOAD, the standard driver DO 

and the drivers associated to the services (SI, S2, 
S3,S4) wfaidi have been activated are loaded Into 
the active memory of the USB host 

3 0 The device is ready for use. 

Hie description hereinbefore illustrates the foUoviing 

features: 

The invention concerns a method of configuring a system. 
35 Tlie system comprises a main device and an auxiliary device. Tlie 
main device and the auxfliary device are arranged to co-operate with 
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each other. The main device is arranged to handle one or more 
functionalities. Hie auxiliaiy device is arranged to effect one or more 
functionalities. Hie method is characterised in that the method 
comprises an adaptation step, in which the auxiliaiy device is made 
5 to hide from the main device at least those of its functionalities that 
the main device cannot handle. 

The first device can be, for example, a USB host in 
particular a computer, a PDA or GSM. 
10 Itie second device can be, for example, a USB device in 

particiilar a smart card or more generally any device that can be 
personalized, for example, a PDA or GSM. 

Hie USB device can be. for example, a Smart Card 
15 comprising three diflferent services: 

- Keys and rights management (APDU coramand 
transport) as service [SO], 

- Document signature as service [SI], 

- Data streaming application (DRM) as service [S2]. 

20 

The Smart Card can be used in dififerent USB hosts non- 
exhaustively listed hereafter: 

- Corporate Personal Computers running Wlndovsrs XP 
as environment [El], 

25 - Home Personal Computers running Windovsrs XP as 

environment [E21, 

- GSM (also as USB On-The-Go device) as environment 
[E3]. 

- PDA (as USB On-TTie-Go device) as environment [E4]. 

30 

For all these USB hosts, the services that can be accessed 

could be: 

[SO] and [SI] for [El], because the user is not 
administrator of the machine, and can not Install a new driver, 
35 [SOI. [SI] and [S2J for [E2]. because the user is 

administrator of the machine and can Install any service available, 
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[SOI onty for [E3], for memoiy or consumption economy 

reasons, 

[SO] only for [EAh because the host cannot be personalized 
and only the driver for [SI] Is available. 

5 

The services located on the USB device are not necessarily 
related to the USB device itself. The services can be vendor specific 
or not. For example, a smartcard (USB device) may have a modem 
service, so that the smartcard can be seen as a distant terminal 
10 through a modem connection. 

It should be clear that the Invention Is not limited to 
devices communicating using the USB protocol. Other protocol like, 
for example, flrewire based protocol may be used. 

15 

It should be clear that the invention is not limited to 
devices communicating according to a master/salve protocol. 

In the comparing step, the first list of services and the 
20 second list of services have been used to deduce the services to be 
activated on the USB device. More generally any other set of data 
defining the services can be used to deduce the services to be 
activated. It can be, for example, a set of data Identifying various 
services and giving the bandwidth needed by these services. 

25 

In the USB context, new USB Device Classes can be 
defined. All the USB hosts must contain default drivers for the 
defined classes. When a USB Device Class is modified because, for 
example, some new functionality is added, it is difificult to update all 
30 the USB hosts. The above-described iavention allows adding some 
functionality to a device without having to modify- the Device Class, 
and so, without modifying the standard drivers of the USB host. 
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CLAIMS 

1. A method of configurtag a system comprising a main 
device and an auxiliary device arranged to co-operate with each 

5 other, the main device being arranged to handle one or more 
iunctlonalities, the auxiliaiy device being arranged to effect one or 
more functionalities, characterised in that the method comprises an 
adaptation step, in which the avixillaiy device is made to hide from 
the main device at least those of its functionalities for which the 
10 main device Is not arranged to handle. 

2. The method according to dalm 1, characterized in that 
the adaptation step comprises the following sub-steps: 

- a notification step, in which the axoxillary device 
notifies the main device a set of data Identifying the 
one or more functionalities that the auxiliary device 
can effect; 

- a identification step, in which the set of data is used 
to Identify the functionalities that the auxiliary device 
can effect but that the main device camiot handle; 
and 

- a conflgtiratlon step, in which the auxiliaiy device is 
configured to hide fi-om the main device at least those 
of its functionalities that the main device cannot 
handle. 

3. The method according to dalm 2, wherein the 
adaptation step is followed by an enumeration step, in which the 
auxiliary device presents Itself to the main device without the 

3 0 functionalities identified in the Identification step. 

4- The method according to claim 1, wherein the 
adaptation step is carried out automatically when coimecting the 
auxiliary device to the main device. 
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5, Hie method according to claim 3, wherein a simulation 
step is carried out between the adaptation step and the eniuneration 
step, in which the disconnecting and the reconnecting of the 
auxUlaiy device is simulated. 

5 

6. The method according to claim 1, characterized in that 
the main device is a USB host and in that the aiaxillaiy device is a 
USB device- 

10 7. The method according to claim 1, characterized in that 

the auxiliaiy device is a smartcard. 

8. A system comprising a main device and an auxiliaiy 
device arranged to co-operate with each other, the main device being 

15 arranged to handle one or more ftmctionalltles, the auxiliaiy device 
being arranged to effect one or more functionalities, characterised in 
that the auxiliaiy device is made to hide from the main device at 
least those of its functionalities for which the main device is not 
arranged to handle. 

20 

9. An auxiHaiy device arranged to cooperate with a main 
device arranged to handle one or more functionalities, the auxiliary 
device being arranged to eflfect one or more functionalities, 
characterised in that the auxiliary device is made to hide from the 

25 main device at least those of its functionalities for which the main 
device Is not arranged to handle. 

10. A Computer program product for a data processing 
system, the computer program product including an instructlou set 

30 which when the Instruction set is loaded in the data processing 
device, makes the data processing device perform the steps of the 
method according to claim 1. 



10/521084 



WO 2004/008314 



PCT/IB2003/00302S 



1/3 




USB device 



USB bus 

< ! > 



USB 
protocol 

Fig. 1 



A2(S2,S3)— *Di.Dg 



USB liost 



device 
Lerel 



configuratic 
level 



interface f 
level S 




wo 2004/008314 



PCT/IB2003/00302S 



2/3 



( CON ) 
\ CHECK2 / 



DEACTIV 

1 



ENUM8 I 



LOAPg I 



Fig. 3 



i 



ENUMl 



WAD 



NEGO I 



I 



Acnv 



mrr 




USB device 



USB bus 
< > 



USB 
protocol 

Fla.4 



Ao(So) — ^0 
Aa(Sa.Sg)— H)iJ)g 



USB host 



10/521 084 



WO 2004/008314 PCT/IB2003/00302S 



3/3 



Fig- 5 



OPEN I 
NEGO I 
ACTIV 



1 



INTT I 



1 



CHECK? 
Y es ^ 



DBACTIV 



ENUM I 



LOAD 



